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(54) SOUD-STATE IMAGE PICKUP DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup 
device with which a satisfactory dynamic range corresponding to the 
dynamic range of an object can be provided and the reproducibility of a 
subject can be improved. 

SOLUTION: This solid-state image pickup device is provided with a 
solid- state imaging device 4 for outputting image signals Slong and 
Sshort of different exposure amounts, signal synthesizing means 6 for 
synthesizing the image signals Slong and Sshort outputted form the 
solid-state imaging device 4, peak level detecting means 1 2 for 
detecting the peak level of a synthetic signal Smix outputted from the 
signal synthesizing means 6, peak level discriminating means 13 for 
deciding whether the peak level of the synthetic signal Smix is settled 
within a preset level range or not and control means 10 for controlling 
the exposure amount ratio of the image signals Slong and Sshort 
outputted from the solid-state imaging device 4 based on the decided 
result of the peak level deciding means 13. 
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(57) 

^-f 3 * U > v ^ t ^prtgt-fc <9 . tt¥frlf 

* llftff S long®. ^ S shor t £ tti* 1" * S fMftfft * 
f4 t. H*Wft** : F-4 *'<bffi2jS ft.* HARASS long 
& VS short «r *«-f « «f^lifS6 t, f§^£jft# 

Bl1-4»f-*U^«^«a^ai 2k, ^If-f-SmixCO 
k" - * u ^ A- 75 ?: f * US $ ft tz U ^ ;u $eH l*l U * 4 ^5 

^«3c¥S 1 3 oflfettSKlfc^TBfWftfftSH^ 
^ft:fc£ft£®ffc{f^Slong&0*Sshort<03£ftS:i:t£ 




(2) 



# P*j¥ 1 1 - 2 0 5 6 6 1 



bf- ? w^*«5£#aw«£B*uB-2v»TBfMi«» 

?-*'f>m***i*ii«flif-oiij6*ifct«»i-4Wjfp# 

3 fc Sr « x- T l » 4 £ t i t -t 4 m ttBft^fi o 

[iff#iR2] Jt**<0*ft4Blft«-9-*ai*i-4IBflt 
*^*ft, BffcSft*¥^<bthA7£it4Bftffi-5|-tf> ; j 
%-e«jt*ji*«/j» k44 Bft^-f-o tf- ? <rldffi 
-f4 u^&aj^-afc, lifgffi^-wt:'-^ 

k1-4B{*«ft2lffic 

[IS*«3] ift(i»;fcJl2 l-SEBLftBtt 

BB^a^BKSftfcBBB^RjfcBJtfc^aKfc* 
ftfcB#*JtOBHrtuMBi-*Bjfc*JfclWffi#a*B 

[M*JR4] »*JHl fcnLB#R3 *H»r*i*KE 
BLfcBfcBBBtt-CfcoT, 

t, B#»»B^j4»^m*?ft4B««^coT 

i^M£tb#a k . Bftfl fnf^f u*^;u i; 
l&fdfctJBBfcBfi-fiWffll^afc tlAtv^It 

[B$£5] «5fe*0*ft«Hffltfi-§-«:ffi^i-*Bf*: 
tift^t, Bffc«ft* ; Fj!>><b{i5;rj£;h.4Bftlf-^£-& 
6Ei-*«-?-^ES:#ak, Mfi^t*-? U'S^Sr^tU 
1"4 fcT-* U'Sft'ftflj^at, *^U>*#.t/Bf«6ft 

b^ bkeb $ n/jfe o t , mtt-m&m^fr bam 

Sit*BBfi^-0-9 *>T-S*l:7l«g±> ft4Bftff-^W 
¥ i*j ft ^ u ^ ;w Sr f£ fib -T 4 ¥ #J ffi ^ W * ;u t£ ffi ¥ a t , 

SfetTJC, B '9 Bfi * *r L TBfMiBB^ K Afcti" SAB 
*ft«:Bm-t4BB#at, BB#aoBffite«(;B-^ 

at Sr«;L-Cv>£ £ fc «M>t4B««tt%i. 

IB** 6] «3tlOR4:4I«ttt*tlSjt4Itt; 
» ft B^ fc , B ftft ft m=Ffrh fib * S ft 4 Bftff? 4- £ 

ai-4fi-^^-^¥at> t> sn* 6- 

®:ff-f-<7) L-^^75 ?: fi6a^$^xft U^;HSBi*]U&4 7!p 
5a»*«5gi-4 u^*«B#Bt, ^ffifl-f-^^fl^- 



xst/B^tgfts^rat-ffifi^nft^o^ei:, Bftff 

*o¥^«*i'^JM;iEi;Ttti)BB*B»-r4W»^ 
Sttix.Ti«»4;tt1tti:t4H«l«M, 

[BBOBBftMB] 

[0 0 0 1] 

[«WOBi-4tt««-Bl *B9Itt. tff**>vftk' 
UB*&^fflv»«ift4B#BftBfii::M1-4o 
[0 0 0 2] 

[&#o«Eftr] B»a»<b, Wti<r>mt£Z> 2o(7>Bftfi 

fttf>OBft«ft£Sfii: LTIi, Wxl*. ffl¥7-3 2 

2 1 4 7f£«f§|f ?*ltv>4i ; jitW*4o «. 
T, HI 5&tff2Il 6 4#.BS.Lft* f <b> e£jfc<DBf£J£ft 
BBtcov»TKW+&o ftfc. HIl 5liS*oiBfii:# 

*Bf«e«««oB»Bis«r^-ryoy ^t*i), m 

1 6JiB«B*OBB<:«^kLT*-rBBB-C*4 0 
[0 0 0 3J ^OttOB^«ftBSli. 11 5T^tJ: 
Tic, jfc*U>XK B0BB2. &9£BfEB¥a 

3 , BfWSftISi 1 ?- (CCD) 4 , C C DBBialft 5 . ff 
#-g-fi!c¥a6, *>?fi**l@R7. fcB*JgT-8, ¥ 

^i-?-u^^^as#a9, w»?Sf*5-7 0'D • a 

>t'i-^ i o^t)M?nti,>4 c f lt, c<oi^(: 
mfimwmm^A t uriia#-B:fl«jftBfr»BB 
^WZtto^BBftOBBB-^taiSBTBft^BBffiA 
tB LBOB^BBB^fflv^itTiJ 0 , :oifl:«(|! 
% -T- 4 T I i H- ffl'J W ?t 4^ t - it S -r Z, W m <r> IS it B# K 4 * 

g<75^^4 2 ooBftff-t, of i), 3t*fi<75*# 4-B 
ftfl-t S long > fflt±v>'V S iifllfit S short t 4 » 

10 0 0 4 ] S/j, tfWS6i:iJV't!i, iM 
ft *¥ 4 tb D S *t T # tz BBB-9* S 1 ongS Xf S shor 

4^^:4-0X^1), ^fiStfl^-Smixli^ > vfl^&a 
BSS 7 — itH* stlti'4 c 4-^, wOTR*(;*itt-5BB 
«^-Slong(iftB#WBjtuJ:orf#ibnfcfi-Jg-, Bftff 
-tSshort(ifflB$r B 1JS7fe(: <t oT?#ibn/jfH^-T-db 0 , 
12 1 6T^tJ; t Bftfi-vS longfiAfrbfcaL 1 T- 
fefDL, *'0, Bftff # S short li aWML 1 i •) t 
i-XlttiL 2 ■c-fSft-rsc ti:4;otv'4 c -?- ~ 
T% cn^OBftff-^-S longSf/Sshort^ftPSLTft 
4*BB^-SBixWBB«Ftt(i, Bftff ^ S long <fc •) t 
£^tt±W y-ft;7>l'> Wilt* Lttrotiic 
[0 0 0 5] $fbC, «-Jg-^-B#a6*»c>aj*LT*> 
v fi^-BSBB 7 ^ t A* Lft S mi x(i . #' > 

ft ^ t ft o ft t a r-mtjJST- 8 t>»i^ t mn s n 

4= f LT, ::«D|&tCfctt4'&*Rf§-f-Smixl*¥i*rtS-t 



(3) 



If M¥ 1 1 - 2 0 5 6 6 1 



* 1 O^ifeSSitTv^o w<0-7-f • n 

>kfi- * i o K<fc otii, lIia-<of^g^i/'c;v 

x.t«i)M2 t^Uff^ti^o 
[0 0 0 6] 

« t S ft* B#Bf8£fi I- *s v > t li , Bfeflre s long# 
AfrftfcfiL 1 -Pf&fOL, ®f$ff-S§-S short *<A#t 

ftfiL 2t«t4i t lCfcoTV>*#, Efgff-^Ssh 
ort<Di&*D-f £AttftttL 2 *B««^ S long<7)&ffi-t 
4Mt#*L 1 "eBLfcBL 2/L 1 T-*?n^^-f 

^t;7n>y', oil), L2/Ll4ixTi->S« 
^L2/L1^I <TUoTV>-5*&-&;-|i«t^ft:<0 
lift * Atf ittSt-Mt 4:t#tH-<'koni 

[0 0 0 7] *S£9§li, ■? tt~X?-U&\~&.h-X%\% 

[0 0 0 8] 

l»Hfc»ifei-4 £*<*>*«:] *«9loi*#jg i 

BBl*3t;:*>£j&>5ri>£ffl£-f & f- ? U^;w*J5e^S 
fc, f-^ U^;v$J£#«ofl£tt*UBoVTBfls« 

(ftSf^^m^jsnsBfRfi^-ojtitiJt^we-*-**!] 

[0 0 0 9] *«9jOB*Jl2 B&BffcSSBli, 

^f£ffi3M8:>, Bftfl-^Ofcf-^ u^;wji t: f 

B*«BB : f-36»^ttJ»S*i.4BB«-f-0»j61:Jt«:«S 

[0 0 10] *»^WW*Ji3(-#4B**«l«lll±, 
W*iRl Sfc(±B#Ja2 liEiLfctOfiot, Wffll 

»**Jt<Ot£BrtlcWK-r*B*SJt«IK¥SS > «iT 
[0 0 1 1 ] **i«o»*jB4 K«.&B&«B2SB(i, 



ffi^JSl &v>Ut#«3<Ov^ft*M;lr:eLfc<><OT';fc 

or, *^u>xsu r B^««^W(-ge(t$ti/L-iKo 

Sit, BttBBm^a^aj^SttSBBfl^cDT *>T- 

-So 

[0 0 12] *£f!Oig#JS5i:'&&Bf*Jgf$gfili, 
8ftS<D||fc*ffiffc^£aj:rji-*Bf*:Bf$5t§^i:, B 

floras? * t> s n s Bftft ^ «• & 

^raftftri f B*£&£Bf$;iI^O¥i9«^i'^H' 

^p.mti$n4Bfftfg-f-oji3tgit, Etnc &ob 

■ *^LTBff«*BT-HAWi-4AW***lttoi-* 

»**JtaV*SE«J*««r«Ki-4W»*a4: *Bxrv^ 

[0 0 13] *«9ion*ft6(:ft*Bti«fft&ttfi, 
B#*0»44®««^£:ai#1-4Btt:««B?-fc, B 

fcm&m^fr hmuztiz mmn^- m-%&& 
¥St, «#^*#a*'ibai^sn4^fi^e5P^^ 

B^BICEB •)»■>, Bftffi-tW^F^-^ u 
^ ;H : IE t T *x >) 8 B «r mUt-t *> W W #S fc * M x T i » 

So 

[0 0 14] 

[«^<0B«fi<OJKJS] WT, *«W«OB*fiWJKB*BIB 

[0015] mmmm d mi itmm<r>mm 1 u« 

2 liB««^OM»«:«^:itLT^i-BWB-C** 0 4 
is, B 1 £0132 t;fcv>T, e,t*<73)K®(C(S*llI 1 5S. 
r/H 1 6 fc(s]-t;££^55i;(i|BWf^£ft LT^-Sc 
[0 0 16] **iftOJBffi(;ft*Bf*:«BB«U, ft* 
U>Xl, gi)M2, jK«3«mE»*a3, BflMftB 
f^4> CCDKHI1B5. fl^*¥S6, 

c, f-^ u-^^tfttb^a l 2 5yf-^ u^;i-¥iJ5e^ 

SI 3 $rAiiLTV,>* 0 fit, ^5fec7)B.«tB#, B 
ftitft-i?^ iiSTfeft^i* 2 ocoBBil-f-, oj 
•5, SftgW^i'fcBf^-^SlongtSftiW/h?^® 
Bffi^ S short b tiht}-t& tOT-* l) , 7>>o, ff-^-g- 



(4) 



1 1-205661 



S long&LK S short £SD*-T ZZtlzX-? T^fSfg^ S m 

1"4 (><7)-C*>&o iris, El 2 -C^i~<fc n U N dORgtcjo 
It^fflfgft^SlongtiAW^fiL lttefOt^-^ 11 
ffefl^ S shor t <i AWTtfi L 2 Tfi&*Dl- 4 :iCiot 
v*4 0 

tht)ffil-8frh&WK^tmt)2tix\,*z> 0 ^ 

9CWLTtA*?tlT^^ £l£fI^SmixU*o*v* 

£tiTv>4 0 fit, vf^n.zJVfcTjx-^iOUJ: 

*£^fiSEfHM£3 t^U^«i2 £PSI1-4 

[0 0 18] Sibtr*^, @i*mft^S^ffi^^^-^ 
u^iutttii^Si 2 iim^&i£^f5L6frbthJj2tiz& 
f&if-^Smixcoe-y* l^;v*^£H1-4 ico-C£)4-- 
;>J, kf-* U^JUpJjg^ai 3(i#Stfl-^Smix^fer- 

* *!>M:^?it^ U^;v$EfflrtU&47^5^£ 

(i, El 2 T-Tp-f «£ 7 (Z, ^JSff-^SmixCO ^- y* 
>K oil), 1 Hffi*o«^:fi^i/^;i/7j f lBf«ff-§-S lo 
ngSO'S short <7)feftU^;US sat <0 1 . 7 f§ ( 1 . 7 • 
Ssat) 4»ibl. 9* < 1 . 9 • Ssat) *TtT*>RS 

«5c*Sl 3tt oT^ffifl^SmixCOtf-^ 
^^K^cSilfcU^^lfiHrt, oi 19 , 1. 7 • Ssat 
frh 1 . 9 ■ SsatST-OtEHWU*)* kfUSStLfc* 

longR S short*) »**Jfc*<-?-<0 i t S ix 4 c 
[0 0 19] k'-^U^HiJ^Sl 3tiot 

^JSfl-^SmixOfe:-^ U^;M*^fS^$ft£ 
IEH WUfc^i^J^ftfcit^Ufi, C^j&fl-^ Smi 
xOkT-^ 1 . 7 ■ Ssatri»fc 1 . 9 • Ssati 

T^O U^n^iSBrtUiR^^ < , -7 -f □ . ^ > ^ u - 

* 1 o iz x^xmfcmtm* 4 frhthti 2 tizmmw^ 

S longaa'SshortOBjtSJtSrPS-*** - fc* f lT*>*t 
4 C + a2t/7tJ:oi:, ^"^f-^SmixOt: 

- * u^;i^ f U^;uSlllO±|?gT-*4 1 . 9 • Ssat£ 
ax.TV^4»^U(i, ^^fl-^SmixOt"- * 
ffiTS*"Cl. 9 • SsatJ^T>'t-<< , BttfcfftiR^ 
4 ^t>ffi*S*l*H«fi*S longXCfS short Olt** 
J££v^n . n > ^- ? 1 0T*t oTlSt^, o 
4 { ? , *ftWCIi, v>r * n . 3 > k: ? 1 Otf^co 



fl|*UJ:-pTCCDJE»ig»5S:»f*S*. ^0. @{£ 
Mkft*T- 4 ^JW^ 9 (H^«B&) ^vt 
•y *i£S£«< LT1|*«*S short U*f*-4»*B»«I 
*tt*U •) *>@< U A*t*ftL 2 J: *9 <>**fcA*Mt 
1L2' Ttt«-r&H««*S short' z&zzttm 

[0 0 2 0] -fit, Z<D£ n fclifflMg-^S short' X 
htltf, Btefi^S long tmi&m^rS short' t £in» 
i-4w<ht:J:oT^afi-^SraixJ: 0 td^Of^^i 
fr'*«*Smix' WfeftJt*!), KflMM-Sshort' O 
W^AW*iL2' «rB*«-^SlongOtta-r4A 
S^lLltm/:lL2' /L \ X%iZ1\Z>m-l 
y*?]s> * < & jf4-)-$y9y 

4 1.7- SsatS-THoTV^*^tZii, ^f&fl-^Sm 
lx<D\£-? W<)l>*±ftZ-<t2>Z. tUiot 1 . 7 ■ S 
sati^±ti--<< . -7^^o • 1 0 xm^ 

«*SshortU*ti-4«*«HB«:tt1WJ: HKt^: 

4 lifftfB-t S shor t Sr » -5 it -CliflMS-t S 1 ong > SD» 

[0 0 2 1 ] i"^^^, **JfcO»!BU*ct*-r-f ^ d 
• a > bTjL- ^ 1 0 ti, lftft««Bor^ < y ^ U 
>v ^7x^ < i" 4 i^btf, B««-^S JongS 
l/Sshort^Jt** (Jt*WFl«) <7)it£*£< L, * 

(i\ llftft -^-S longS^S short OUt6* (Mitmffl) 
OJt^/J^^ <"t4 J: ^Hf**ft^T-4 ^PSt^^t 

of^4 u^;n:^i:Tljf^I 

y ^ u > vU**CDLTH»«f«K«^)^-f + ^ *y ^ U > 

4:4 0 ^nmmmxt^ v^^n . =^ > e ^ - 

^ 1 O^lMMfO^'ft^ -y ^> U> v 4 

4»fflO*J80*S*-7>f • 1 0 fc(igij 

[ 0 0 2 2 ] $bi:, *Xtt0^ffiU«4Bft:MitKlt 
«r»fflLfc»Uii, BlTOJ:o«:fiJ.«<)afSSii4c i" 
*H*fiOff^ffilc«4H*»«SI«-C(i, HI 2 ~C 
^i-J: ^ (1, lif^fl^-S Iong&t/Sshorttf)t&*Dl-4A 
»*1L1, L 20ikL 2/L 1 <r3ftii-n(f, tt^: 

U^;u$EH[*I(:«i *9 , AS**4L1, L2' O 

itL 2' /LI 4- 5^<h LTfcittf, **XWjtt^L 



(5) 



4*M¥ 1 1 - 2 0 5 6 6 1 



4 T-ifcoTfcf^Wl'^eBrttCJlXi Z>Z t b tcito 
&*Off£St-«*B#BfftlSB-eii, L2/L1 

[0 0 2 3] S^AWjfefiTja 4T-£>o-C<>W! 

¥lt^^io« L2' /LltaS^* r ^t5 7j' 
^y't LTisv^J&S-iciijt^Afrbfcfttfa 3 cot # 
cOffi^jffi^- l<"^7j { Bf$fI^- S longCOf&fO U^;U S sat 
coi. 5fS (1. 5 • Ssat) gStiifcft, y-f-f 
$ y * U > iSt^mm-tZ Z 1 tfX & 4v»o*«a*-c 

Til, HLtiii:, fiE?«:<oy-ft< '^l'>vt: 
t&tTBftBBSIfiO^'i + 5 7 * U> y'tftjlKWB 

te^fc^Afrbfeft^L 4 *>K?ttK-3ViT<>BB*JM? 

i^-c-sa t: Bit- § z> t v » -9 m&vn hnz 0 
[0024] mmofm 2) ®3 \t%m<nwm 2 \t% 

4ttB»«*«>B«*«5$:fl:LT5rfKBH-C** < , & 

m3&c7 f ii4 j;±jv>t4, nmn^mi sr^-tiii 
Rvm2 tmm. te*k0>i&mz%smi 55.0*1211 6 1 

1 fcfifs-f £i*i^uov>Tc7>i$i^(i«B&-t £ 0 ti-fc 
^> z<r>%tfa<r>W*m2 \ztsiih\£-ir U"^ffcai#& 1 

^fflii^SScoBSl 1 tw\tX'*>2><nx'. zzx-<r>mL^^ 

[0 0 2 5] *H«S<Off^t-«-5@*«f«Sll(i, ±m 

u>xu «i9^M2, & 9 bbbb^b 3 . b#b« 

4, CC DIESbllKS 5 , {I-S§-g-)£#f3: 6 , * * 7(1 

U, f- ? u^;vt£ffii£& 1 2 5t/t'- * U^;u^J3e¥ 
SI 3 **BLT«JS;£*l-Cv,>4 e fLT, 
it4k*-^l/^;H*m#Si 2(1. B#l£f£5St^-4 75>fb 
£ft£Bffcfi^S long&tf'Sshort^ *.r-3|jfefi: 
rt'S'ht ft^BftUS-S-Sshortcok:-? U-~c;K 
•K Effcff-^S short C*o*< l BE5J-<0ft*:{i ^ 

[0 0 2 6] S/c, f-* l/^;u«3e#Si 3l±Bf£f§ 
% S shortco fcf - ? V^OVtf^sbWLls. Ztitz U^;vfg|l 

*«s¥ai 3T-ti, ®4x-m-r±Tiz, Eftft-^ssh 

ortCDfc:-* U^;UA f lift{l^-S long&t/S short co&fr] 
U^^SsatcOO. 7fg (0. 7 • Ssat) frt>0. 9 fS 
(0. 9 • Ssat) S-COBBl*?, oji), T-*>S3:;e£ 



ffcfl^S short cot*-? U^;u^ft|S:^$n^ 

isbi*i u & t » t £ it/c^^- t'c (i , .r (Dwmn^ s sh 

ortcOfc:-^ u«x;w£o. 7 • Ssat^t>0. 9 • Ssat 

«-^Slong£0*SshortcD&5tfiJt£-7^ » n • n > £ 

[0 0 2 7] BftttB£B4 f B;L«ft4i-g-tt 
¥S6(1, Hfr««* : ?-4 34»f>ta»snTSfcH*«* 
S long&tfS short ^r**eiCJ!jD» L T£-j£M^ S mix £f# 
*icOT-&£tf', «-^^-fiE^6 Ufclt^-g-fiEffif-Smi 

x<o^-gS:^* { m*E4'ftD»co^(c|5g^$ it* :tiii- 

< . fcBfcW-tSlongRirSstortfcBSfcaW^fit 

T-g-fiE'd^-SmixOt*- ^ l"<)]stf*£:%h-fiZt 1:4" 

f^tCIl, -g-fiScfl-^-SinixCOti- ? < T®ft 

fa^-SshortWk*-^ U^l^fljffl LT v>-&OT% 

4 t5> e> th* $ a-J. BBflT-f - S longSJ/ S shorts 
S**Jrt S: $S W Cilf # « t v> ^ m&Wft hiXZ,? 

[0028] mmnitm 3)05 u-gmmm 3 ins 

4B#»««BO»»«lS«:*-*-rn y Jraf*!), d 
eiiBBB-if-WM^irB^tLT^I-SiWB-Ciio fc 
-^t-, ***feWff^«e(c«*B*16ft^B(l**ftco^ 

1 j&v&moi&isk 2 X'm.wvtzmfcmfmw.oi&Mw t 

c>-9-<# tcor-*') , -?-co«fi£(lft^:^tc^4'<b^v-^> 

msRvm&izis^xmi 4-^LH4 tra-cosc^ 

«ft^e«-HUtsi: lt^4#, %te<r>iim2 \.z%hm& 
[0029] lusoff^i r-tiffl^^^ae^ibm^ 

? *i 4 £ S m i x<7) t' - * W ;w t6 IS5e $ f t 

1 T U. Wi^tcoV-i i- 1 -j ? U> v'A^|h#(;*i»»^- 
U(i, Bf*iSft^ ; f4 75>c,m^$nr < SBfgff-^-Slo 
ngfi.f/S short WIS TtiJrbAn 0 0 fSJa±-jZ-B t 4" Z> Z 
ttf$>& c tZ*>i)K Bjfei:Jt*M 0 0«Jtt±OB«ffl 

S long t BB m^r S short t ^ff-^^fiK^S 6fto 
T^-ffiL^^tCd, i6T^tiiC. DBB S shor 
t^0(ii:^ tfffiLTvi:i>AW*iL 1 T-Bffcfl-f SI 
ong7i f ftft-4"4^nO, ^g.»i«:BBL3J»»f)fi4:i»- t 
U 4 & c 

[0 0 3 0] "f 0 6 (;*5V>-C(i, Srai 

x' *M 0 0 ffif^±OBife*ik U'c fcBBB* S long 
S^'Sshort" ^ML^tOf*5A\ wCO*^-(li> 

tt^-g-fiicji^smix" «ix*r**L i <r>\zw.x~mm s f&. 



ftffl¥ 1 1-205661 



SELTJ3IK AWftfiL 2JJ.TT-(i^^^-Sniix' <T> 

mmmfem^ s long t a t ^ t* n t> & v c t u a 

-So t:t, -g-^fi-^Smix' &t/i®ffcft^S longUfc 
»t*tli£r<OM$r*fiE1-*<j£g_L, Hffc^-f-S short" £ 
ii<Si-^,wi:7!» 5 #x<bit^A', 1 0 OfSfc OJftSfcff o 

"9 o 

[0 0 3 1 ] *HJfe<7)ff^l-«^Htt:ie^e(±, 

T^tiii:, **U'/Xi, *S»)gfi2, ^»9SSm 
ffr¥&3, BttJtltXT-4. CCD«»lHltt5, {i-Sf-& 

- ? u^;Hfcffl#« 12, fcf- ? U^OU«5c3M§: 1 3 £ 

fix., t^o. CC Dfgtfe[I]f&5 i?Oa • 3> 

9 1 0 fc«9RfltC(i8±gJtfMRB#8l 5* s Kit"o^Tv^ 

^nttft. 1 3 "CO!pJ5e«*i:*^v>Tli«fll^ S long 
S.y*SshortOS7feSit^pSli--c< • rj > k: 

<(i, 4<g^f> 1 6f&OJEHi*iUftlJffii-* t<Ot fc^T 
v£ 0 

[0032] vt-ox, *Hife<off^ui3v»Tfc, nm.<r> 

*>tU£. v^r^n - a > t: .a - ? l 0 -Amitm^- S long 
RWS short (Offlt&tt < U i£> Nt^7 
* W <1" £.£.^&;ft.i4\ -7-T *n ■ n > M 
sL-f 1 Ori'Bfl^^Slong&tfSshorttfJJI***!:* 

4* 1 , vf*o • 3 1 0*»t>H#iR**7-4 

Mitmrn^S: i 5 u ioT3jjtfiit* { $iji»a?n-&*s*, 

HfWIfk*^ 4frhlht)2tiZ> Wfem^ S longS. £>' S sh 

Sftffi-tS long&tfSshortOl&ftiJt*- 4 
tU iiftfg-?-S long$.t>'S short' ff) nitwit 

£&feb L (4, i6T-^ti -9 fc£-|£{f-S§-Smi 

xSO'Smix' tfttiZ'ix'&htiZ, Z. b ') . pgp#14 
iiCio/:!), V 'f XTjflf A L •) 1"* - b ££P 

ffl-tzz bfrosm-zzo 

[oo33] mm<7>%m 4) 17 it^mmm 4 n% 

k\ **»<6©SgUife*Bf*:«fft«sa<o««<)5l*(ll«0© 
1 fcvLHM?>ffJ@3 fc£*ffJi::£S:<bi:v>CDT\ 0 
7 8.(708 Ui3VT0 1 4-i>L16 t [^— OSB^t-fifB] 

[0 0 3 4 ] H*fe<7)^4 lC«4Hflt»«i£B(4,'ife*: 



U>Xl, #*)3§fi2, &»)gfiS&f!>3M£3, @#«f£ 
«^4, CCDSEI*[°]f&5, f^fS6, *>v{f 

Si 2, f-?l/^;^Jigfgl 3«r«x.t^io -f L 
T, -CT-co^J4jfi^l^^;u^ai^g9(i, BfMGfftX 
T-4 7j»t>m*$tLSliftif^-S longE.(7 SshortO? *, 
-C**** 1 ** t Sc £ Efftfi-f- S longC0¥^«# 
^, 0^(5, liffcfi-f-S longlCgcf< 1 ffiffifl»0¥J«J« 

^•p^;i.?r^ai-r^ tot i-o-cjsh, ttu^n^iifft 

^•^-S longO¥itlff'f-l'^^l±l6lW#-^T'*)-J)-7l' ^ D 

• 3 > fa- ^ l 0 izHLxmm$tix\>*& 0 

[0 0 3 5] — ft, ZCD&AZ Hit 2,-? 4 ? o • =7 > \d a 

¥Si 3co*ij^*u«o\^rH^ftm : f-4 *»f>m* 

? tt^liftfl^- S longs?/ S short<OS7tfiit ^P^-T 
Z>bbi>l,z, sp«ffl^i/^jHtflifg9*'?,A*til 
«fg-t S longCO¥*)<i^ u^;nctt. cr*g '9 ^ElEfA^ 

iii:, fll^iK#S6*'C>ffiij?h.4-fi-*(t^-S«ix 

L, vOooviJi-j'lO oTHftfa 

^ S longS 0 s " S short (75 JlTfefi: it ^iSt^I.t^rffo 
fcWUli, U > X ] au f Bft:«fll3R : f-4 WII**** 

[0 0 3 6] L^Li:* 1 ^, $*l<7)ff^IWJ: 9 IC, ¥ 
JSjft^^A'tliifSg-PtoT B««^ S I ongO ¥*b 

i9*Tl''<»nA-iZfcCxlfci)%iM.2>tffl&1rZ>mi&i:-? 
On - nvfcfi-:? 1 0 t-tf ^-ttTiiV^^I^U 14. 0 
8 T-TFi-i t Hfffi^-S longOTOfl^-U^^^li 
■ftfl-^-S longS.t>*AW7feftL 2' ti$n/:^M«0l. 

*<F>tzit>, mmm^rS longaj/Sshort^S^tSlrtl-iSi 
SLt{)S , )ii2 «0ijijC ^ tt® A^F^Tgffc-t- * i t (4 &■ 
< 4- *) . tt¥ft<75 ^-T^-5y^U> v 1 * itCL- L xmmfk 

\t^m.<r> v 4 i- =. y 1 1 mm l & * j hW)%L&.2*&%. 

iifie»)^S2 *mm-t hWW^&Ltf-? 4 9 n • n > tf* 

1 Otfeii LTV & Tit, -co J: t 
*^t(4^<, ^i^I^-U^<^^tll¥a9^%A^i--i> 
Mfftfl-f-S long<0¥^I-^U^;KZl£-LTSi)?ia2 
H^-t-*l|tffl<0©Jffll¥li«r-7-f ^ d • n> t'i- ^ 1 0 
k 8IJ Utt»t* - t t °ThET-*)4 0 

[0037] mi&mm 5 ) 0 9 um&v>fm 5 

*Hflt««g«OR»fl|ia«:^i-rD-y^0, HI 0(4 



(7) 
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3<7)3MI£^1-7D--7--v- h-C*i), g| 1 2 li^i 
t^;P (PEAK) fcS#fi7& { S;kfc$:£Ii 
f*ft^cO¥*=J{i^l"^ (MEAN) fc^Mflifc&jtft 

ttLTV^o -T&fc*,, 13 9 Ufc It 1 7W«g^ 
10 0 3 8] ISffiOB®5Ufli4Ef«ftf*3Sfili, ft& 

9, ? n • n > ti-J' 1 0, fcf-* l^>?;u$fcaj# 
SI 2, ttfSl 7Sr«irv»4 0 fLT, 
TOW* 1"</H*B*« 9 (ifflfMtffeX? 4 * e, S 
t t>T-S7lc;l:* J S^: t ^ * Mftft-f- S longO^fl 
-Sf-u^^frffctts-f £ tot-it) , fcf-? i^;uffctti#g 

1 2t±fe^l£^K6ri>t>ffi;&3ft&^j£fS-S§-Smix4> 

7 (± , ^-^fl^-Sraix^t:- * W<JlR. {fWi&tB^ S 1 on 

»i=-4 ^B^Sftaijftfi-^Slong&tfSshortOS 
**Jt, afc^'U, #x»J^fi2 t^LtI{«**?-4 U 
A#ti" 4 AWjfc* T<Hru • a 

llftfl-?- S longS.0-* S short ORjfcSJt S^iK 0 $SBIE 

»*S3 *iiCT&i)»«2 *«SE-r*w»¥«-c** 
[0039] i-ft*)^, ::ws»fSi 7i±, mi 

Ot^ti o &F*i3|5fl|j££>frU mi l tf t ± 

n (to ^atntiaas-iiiTi- 4 tor* •? . ju 

T, £&m j iT<r>k:-i? (PEAK) t, «jfe**« 

fc*iiffcfI-J!-<7>¥J4rti-s§-U'^ (mean) t<o 

MfliSrJg^'ftLT^-f HI 1 2£#bs Loo, jgCg^g] 

[ 0 0 4 0] (l) jSlf^gl 7fli, if, nmffi-f-s 
longW^F±Sjff-§-u^;u (MEAN) ^fiff^^ U^;v|aH 
l*k Ojl), ML^«bMHiT-cDFflt-l|ZSoT</^>S 
fr&mWZtlZ Z t Ufc 0 , MEANii'lSitil/^ 
^teHF«3tClRi oTV'ift^Cli, ^ n • > f a 
-5M 0**L/-3£-C«t)««IE»^&3K**U *x 

[0 0 4 1 ] (2) f LT> ;o»i;Ult4MEAN*»l 



4 tcAWi" 4 Afrfftfi «t t \zfem 

[0 0 4 2] (3) 4fc, IStt^l'^^KlOg/M 
T*«5,ML«t 0 tME AN#/J>$v>J#£-izt±, £-j£{I^ 
Smix^t:-^ (PEAK) rt*£r5£«0 U^;u|£ 

ffi, -oi*). PL*'f)PHSt'<?)ffli:iRi-5tV'S*'5 

[0 0 4 3] (4) $<bU, PEAKA<3r£oi"<M&H 
i:i5lt4t/l>lPLii) t/hS»ttttf, -7^ *n • zj > 
1 0 iT«»)««Ktt^«3 H** 

W1"4 AStftSfrig;*:?-** «t o ftTji-t 4 0 
[0 0 4 4] (5) t:^t. PEAK^fS-PMA 
Xt LfcB&UfcVT, Pl = (PH-PMAX) / (M 
L-M0) X (MEAN-MO) +PMAX+dPT'g 
$tizm± *) t PEAKO*A^§v^^l-(i, fccOg 
KEtt¥&3 ^iD/^ AT-iK»)^fi2 ta« 

[0 0 4 5] (6) 4£, P 2 = (PH-PMAX) / 
(ML-M0) X (MEAN-MO) +PMAXt$? 
tiZ>m± <0 P E AK?>;»jjJf/h£t^§-£-(:(±, iKO^B 
2 Zffi< Z trfftt>tlZ> 0 ^J3, Ell 2 U£(t£tttttfi 
MEAN, 8[«liPEAK$-^LTfci), ^comi 2 4" 
2 Zffl< £ n IzmW-t-ZfotHX-i) 
Z-U, m&g?>frtt%c. •) ^B 2 fr^C* i o 
mi&X-hZ z b i:i-otv>5 a 

^ ^tEH rt C IR 4 o T w »4 v ^)$fg ^ s m i x<D \£ 
u^;u{:i=M&LT«:()^B2 «rBa^»/w ») ffl «) -f 
■6 C t nJtl i: ;5: , kf-> u^^S.y i '¥^ff^-b-^^ 

B#»«* ; f-4 J-A*ti-4AW**«:HSLf#*'w t t 

^ | c it L T SiJ PI t5 s Sd x ib it 4 « iz a v > T t , ^ 0 H 
B 2 Ofii^ ty-ft;.7J-l/> ->*<75&*-33 1 A*af6 L T 

i o o 4 7 j (nmwm 6) in unmmm 6 u 
«*H#*«*itos»«)S«:^i-ro y ^m, mi 4 

fc> *^*fe<OJf^lC(S*H#:Sft^B7j 4 fJ^L7tllife<!0 
^ 1 tl^otw^oii U^^*J^^S4r*<lLrv» 

V>(DT% m—t &&mfrlZi±m—fi^i:ttL. ZZX'CD 
»Lv»ttWli**i-*o -Tit)*,, mi 3 t-JsltS^-f- 
1 9liU^;u*iJ5e^S-c*0, Ccoix^ufiJ^Sl 9 
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loo4 8] ntavim i u«4H*»fft«fi-eii, r 

fti:«;cTLi-5o fllxtf, mi L 

^U^;Ki^«fi^-Sniixt AWM L 2' t T*1S 
*lfc«H«)lH*fcJl4w £-j£fI^7j*SinixT- 

[0 0 4 9] *$ffcO%M^U«*B9{Mfcife*g1Eli, £ 

*<0»3ffi 1 t mm. *^U>XK 8»)ti2, 0 
filM&^IS: 3 , BftcftfRX?- 4 , C C DfE»ilJ& 5 , ft 
fMfS6, 9«*ftaiatt7, ttSft}£^8, ¥ 

0, tf — ^ w^^^ta^gi 2, t'->i"<)i/i|aj^g 

1 3 t^xTiS*), U"«/P*l5e^Sl 9 **«Lfc6*5 

i 9 ti, «^£j£#a6*fcffia3tt4fc-dtfflMt-Smix 

OU^^j&IS^Sit/: U^;vi£HrtU*^*»S*>S: 
ffl3e-**<><a-C*»K l"<^J^fgl 9 "a 
l/"«*«aifa9 i:JtLTIi, SlongS If Ssh 

ort<T>^av^<)V Ssat i 0 t/h^w^U'^^K^'g-ffilf-f-S 
mixCO<^*^14j|f # l"<;ui£iii3MS 9 Hit LXiht) $ it 
5^ii:iotv>5 0 W-tyii^ u^;^as?g 9 

l±, U^n^JjE^fSl O^fjO-g-^fg-f-Smix^r 111 
Lfc'Ut70a • =j > fef - 9 1 0 Hit L T 

[0 0 5 0] :<oi o %mi&£t*m ttzm^iz 

ti. Hi 4 4't)Wt.i'iJ:ii: 1 BtetgfckSor^ 
->'* f ^<fb L tzfy^Xh oti Alt** L 1 
W.TT-*^P10 (±-&B£ffi^Sinix(7?#tt75 ? li t ^ f fg-ffc 

Smix<7)¥14jfI-^U^;Hi, Smix' t L 1 t T'H 4 itT 

»£Cfcn&0, ftfifto/'ft? ^l/>y*i:£.i:t 
I#»*»I«)/'ft5 y * b >5/**W»Lfc»£n*3 

[0051] kw^-c, nmwtmi ^^%m<r>fm 

& i &m L tzMlz t > r 4 nWHoftffl a t>*a^*?# <b it 



[0 0 5 2] (1) »jt*JtOfl«E»c|»t, 3 
[0 0 5 3] (2) «f«#S* ? ifeiii^lS^ffiLS<OH^Jg 

[0 0 5 4] (3) enwH^«fft^-ctii<, 
14<oH « & fe 7 4 ;v * £ BS L JJMSs^ifeffcSt^ £ ffl v» 

[0055] (4) na^STfcsHfWfcfc^-avfcmfl 
3 it/.- S-iS&Ji * UttI" * 4 t> 1 1 

[0 0 5 6] (5) U-^fctb^S 9, ftftftM 

R^ai 5, tiifgi Twfnw, -7^^n • =7 

[0 0 5 7] (6) i^fttelS^mttfinHtW 
*UR3e$it-T, A* L^^I^-W^^iltL.UT^-fit^ 

ztwrnrnx-i)*,, 

[0 0 5 8] 

tti^?it4®ftffl-?-<03l7fesit^PS-t-2» w tctih 

^-f 2 y ^ u> ysrftauwffli-ra - 1 tfX-bh t <-> 
nnm'^hixho *?&mm%m%2 \z%z>^mtM 
lui ntf, sttttitx?*' ^> ab 7j $ it ^ ifflftw-^o o 

t4:tt Ltv^Wf, $^L^k"-^ U^^S-W/j 
lit<0^t57n> ->* HI iE*Mlj6 tiSo 
[0 0 5 9] *H^<^)W^il3 Uff:£@#J6f$2Sei::«fc 
it (±\ it Jt «• ©J P^-T 4 n ±m it W PI 3M£ * IS 1 1 X H 

fft«^O^JSj«-§- * Utu- U TiR •) mm. Sr lit 4 <o 



(9) . 
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10 0 6 0] *5li«ll*i|5i:#4@MMti:«t 

6 m&mmm- «t tu*, ^-jsfi-^ 

[BltBOftJILfrliiH] 

[El 1 ] %m<Mtm 1 K#*Bfc*ffc3sSe<Z>gSI51iJ£* 

it7n y ?0T-£>& O 

[12] *JftOJB!KHZ*»t*ii*«-9-Oia««r*5tffc 
[03] *lofi2 ciiBMfSSinSMS* 
[0 4 ] HJSOf^ 2 t: ij it * H««*oiW« fr «5fcffc 

[16] 3Sjfc*>J£ffi3 C*jit*ffi«fi*<0|».«t«^fb 

[17] ^%O^.fil4U««Sft««l$B(0S8B«l£«: 
^trn y ? gfiJo 
[18] £*<D^ffi4 KJ3tf4H««*©M««r«5*;ffc 



[09] H*6O^S6 5U^4ia»»««ll<0||»*««: 
fji-fyn y ?m-?t>2> 0 
[01 0] jSfit^ScDrtgBfltfiEt^-rT'ny ^EJ-ci, 

[011] «»54i©f)B^t7D-ft- h-cfc 

[01 2] teftZm^W-? (PEAK) tStfe 

fc£ltf8^<0¥i*j{S-S§-u^;i, (MEAN) 

t'oi«««r*a:fbLT*-riiiwia"c*4e 
[013] %m<Dr*m$\~&z>m&mt.$iW.<r>m$i>m&L 

fcgrf/d y ^0T**)4 O 

[0 14] Xtto£K6ti£<t«raa*aM{g*tt3t: 
fbLT^1-|tt^0T*ai54o 
[0 1 5] &*OiMgU-#4Efc««§£eo£ffi«j££ 

[016] a*o»«iuij»t4ii*«*oia«t«^:fb 
I^osiw] 

4 Btt»ffe&?- 
6 fif^ffifS 

10 YODOyfi-S' (tUI»^©) 
1 2 U"«;H*m*& 
1 3 \£-9 U^^fJje^U 

5 long Hfifeff-f- 
S short ®{$ff -f 
Smix ^■fiKff^- 



[0 1 ] 



[0 2 ] 



c 
c 

D 


Slong 


MIX 


Sahort 


► 




/ 



CAM 




[04] 




1 
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[03] 



[05] 




116] 



[08] 



mi*** 






[0 12] 




MO) v (MEAN-MO>l«MAX 
{PH-PMAXVTML-MD) X (MEAN-MnHPMAX-nlP 



-CLOSE- 



IRIS 
DRV 



ML MH 



MMAX 

MEAN 



CCD 
DRV 



[0 9] 






Stone 




> ► 

Ssborl 
► 







MIX 



Smix 



4_z 



MEAN 
DET 



^1 



.10 



17 



^1 



M-COM 


5 


CALC 









im 1 3] 



;_/ 2 / 








c 








c 
b 


S6lKXt 


MIX 






► 





10 



LEVEL 
JUDGE 

z5 



CAM 



.12 



MEAN 
DET 



M-COM 



PEAK 
DEI* 



13 



PEAK 
JUDGE 



CAM 



12 



PEAK 
DET 



(11) 
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[mi 0] 



MEAN o— | 1 



MEAN>MH 



CP 



MEAN<ML 



PZKm-TMAXMMUMIl) 
X(MEAN-MD)*PMAX 



PI 



?2 



PEAK O- 



1 — 1 p CP 



PEAK<PL 



PEAK>P1 



CP 



PEAK>P1 



C P 



[HI 4] 



(2) 



n=CH 

(5) 



BUS CLOSE 



IRIS OPEN 



i 










Ssa< 


Smix . 


"~ ' Slone 










Sshort 

















LI 



L2' 



[HI 61 





i 










SJona 








•-" Sshort 





L 2 




I WS CLOSE 



IRIS HOLD 



[YES (6> 




!RISOPI£N 





m 1 5] 



1 2 


/ 


A 












i 


c 




c 




c 

D 


Sfihon 


MIX 








► 





IRIS 


CCD 


DRV 


DRV 



CAM 



-J 



MEAN 
DET 



10 



